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(57) ABSTRACT 

This invention relates to a compound for an organic electrolu 
minescent device represented by Chemical Formula 1 below 
and to an organic electroluminescent device including the 
same. According to the present invention, the organic elec 
troluminescent device including the compound may have 
improved thermal stability and light emission efficiency. 
When the compound is used as a hole transport layer material, 
a triplet energy of a phosphorescent light emitting material 
increase, thus improving efficiency of the organic electrolu 
minescent device. 
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COMPOUND FOR ORGANIC 
ELECTROLUMNESCENT DEVICE AND 
ORGANICELECTROLUMNESCENT 
DEVICE INCLUDING THE SAME 

TECHNICAL FIELD 

0001. The present invention relates to a compound for an 
organic electroluminescent device and an organic electrolu 
minescent device including the same, and more particularly, 
to a compound for an organic electroluminescent device with 
the improved light emission efficiency and an organic elec 
troluminescent device including the same. 

BACKGROUND ART 

0002 Organic electroluminescent (EL) devices have a 
simpler structure, various processing advantages, higher 
brightness, Superior viewing angle properties, quicker 
response rate, and a lower driving Voltage compared to other 
flat panel displays such as liquid crystal displays (LCDs), 
plasma display panels (PDPs), field emission displays 
(FEDs), etc., and are thus being thoroughly developed so as to 
be utilized as light sources of flat panel displays Such as 
wall-mountable TVs, etc. or backlight units of the displays, 
illuminators, advertisement boards and so on. 
0003 Typically, when a direct-current voltage is applied 
to an organic EL device, holes injected from an anode and 
electrons injected from a cathode recombineto form electron 
hole pairs, namely, excitons. While the excitons return to a 
stable ground state, energy corresponding thereto is trans 
ferred to a light emitting material and is thereby converted 
into light. 
0004. In order to increase efficiency and stability of an 
organic EL device, since C. W. Tang et al. of Eastman Kodak 
Company made an organic EL device operating at low Volt 
age by forming a tandem organic thin film between two 
opposite electrodes (C. W. Tang, S. A. Vanslyke, Applied 
Physics Letters, vol. 51, pp. 913, 1987), extensive and inten 
sive research into organic materials for organic EL devices 
having a multilayered thin-film structure has been ongoing. 
The efficiency and lifetime of such a tandem organic EL 
device are closely related to the molecular structure of a 
material for the thin film. For example, quantum efficiency 
may greatly vary depending on the structure of the material 
for the thin film, particularly a host material, a hole transport 
layer material or an electron transport layer material. When 
thermal stability of the material decreases, the material may 
be crystallized at a high temperature or a driving temperature, 
undesirably shortening the lifetime of the device. 
0005 Hole transport materials for use in organic EL 
devices, which have been known to date, are problematic 
because thin films formed therefrom using vacuum deposi 
tion are thermally and electrically unstable, and thus may 
rapidly crystallize due to heat generated upon device driving 
and also the film materials may change, undesirably deterio 
rating the light emission efficiency of the devices. Further, 
non-emission parts referred to as dark spots may increasingly 
occur, and the Voltage may increase upon constant-current 
driving, undesirably damaging the devices. 
0006. Also, organic EL devices using a phosphorescent 
light emitting material do not confine a triplet exciton pro 
duced in the light emitting material of a light emitting layer 
due to low tripletenergy, undesirably lowering the light emis 
sion efficiency of the devices. 
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DISCLOSURE 

Technical Problem 

0007 Accordingly, an object of the present invention is to 
provide a compound for an organic EL device which may 
have high electrical stability, and high electron and hole trans 
port capability, and in which the above compound is used as 
a host of light emitting layer due to high triplet energy, 
thereby improving light emission efficiency of the phospho 
rescent material, and an organic EL device including the 
SaC. 

0008 Another object of the present invention is to provide 
a compound for an organic EL device which may be used as 
an electron or a hole transport material and an organic elec 
troluminescent device including the same. 

Technical Solution 

0009. In order to accomplish the above objects, an aspect 
of the present invention provides a compound for an organic 
electroluminescent device, represented by Chemical Formula 
1 below. 

Chemical Formula 1 

Xs sas Ar 
R3 

* N 2 s-na 
us- /ex 

R4 R5 R6 

(0010. In Chemical Formula 1, RandR are identical to or 
different from each other, and R' and R are each indepen 
dently a hydrogen atom, a Substituted or unsubstituted C1 to 
C30 alkyl group, a substituted or unsubstituted C3 to C30 
cycloalkyl group, a substituted or unsubstituted C1 to C30 
heterocycloalkyl group, a substituted or unsubstituted C6 to 
C30 aryl group, or a substituted or unsubstituted C1 to C30 
heteroaryl group, or at least one of R' and R is further 
coupled with a carbonatom adjacent to a carbon atom linked 
therewith to form a substituted or unsubstituted fused C3 to 
C30 cycloalkyl group, a substituted or unsubstituted fused C1 
to C30 heterocycloalkyl group, a substituted or unsubstituted 
fused C6 to C30 aryl group, or a substituted or unsubstituted 
fused C1 to C30 heteroaryl group, 
(0011 R to Rare identical to or different from each other, 
and R to Rare each independently a hydrogen atom, 

a substituted or unsubstituted C1 to C30 alkyl group, substi 
tuted or unsubstituted C3 to C30 cycloalkyl group, a substi 
tuted or unsubstituted C1 to C30 heterocycloalkyl group, a 
substituted or unsubstituted C6 to C30 aryl group, or a sub 
stituted or unsubstituted C1 to C30 heteroaryl group, wherein 
Arand Arare identical to or different from each other, and 
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Arand Arare each independently a substituted or unsubsti 
tuted C3 to C30 alkyl group, a substituted or unsubstituted C3 
to C30 cycloalkyl group, a substituted or unsubstituted C1 to 
C30 heterocycloalkyl group, a substituted or unsubstituted 
C6 to C30 aryl group, or a substituted or unsubstituted C1 to 
C30 hetercycloaryl group, or Ar and Ar. respectively, are 
linked to form a substituted or unsubstituted C1 to C30 het 
erocycloalkyl group, or a Substituted or unsubstituted C1 to 
C30 heteroaryl group, together with a nitrogenatom therebe 
tween, and 
0012 Ar' to Ar" are identical to or different from each 
other, and Ar' to Arare each independently a substituted or 
unsubstituted C3 to C30 alkyl group, a substituted or unsub 
stituted C3 to C30 cycloalkyl group, a substituted or unsub 
stituted C1 to C30 heterocycloalkyl group, a substituted or 
unsubstituted C6 to C30 aryl group, or a substituted or unsub 
stituted C1 to C30 hetercycloaryl group, or Ar' to Art are 
linked from each other to form a substituted or unsubstituted 
C1 to C30 heterocycloalkyl group, or a substituted or unsub 
stituted C1 to C30 heteroaryl group, together with a nitrogen 
atom therebetween, or at least one of Ar" to Ar is further 
coupled with a carbon atom on the 3 position of a nitrogen 
atom linked therewith to form a substituted or unsubstituted 
fused C1 to C30 heterocycloalkyl group, or a substituted or 
unsubstituted fused C1 to C30 heteroaryl group. 
0013. According to a preferred embodiment of the present 
invention, R' and Rare identical to or different from each 
other, andR' and Rare each independently ahydrogenatom, 

Ar 
M 

\ Žs 
FV R11 

X1 

\ 2, 

a substituted or unsubstituted C1 to C30 alkyl group, a sub 
stituted or unsubstituted C3 to C30 cycloalkyl group, a sub 
stituted or unsubstituted C1 to C30 heterocycloalkyl group, or 
at least one of RandR is further coupled with a carbonatom 
adjacent to a carbon atom linked therewith to form a substi 
tuted or unsubstituted fused C3 to C30 cycloalkyl group, a 
substituted or unsubstituted fused C1 to C30 heterocycloalkyl 
group, a substituted or unsubstituted fused C6 to C30 aryl 
group, or a substituted or unsubstituted fused C1 to C30 
heteroaryl group, 
I0014) Y is a oxygen atom, sulfur atom, 

R13 A- O As s 
x x-re 

0015 Ar' is a substituted or unsubstituted C1 to C30 
alkyl group, a substituted or unsubstituted C3 to C30 
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cycloalkyl group, a substituted or unsubstituted C1 to C30 
heterocycloalkyl group, a substituted or unsubstituted C6 to 
C30 aryl group, or a substituted or unsubstituted C1 to C30 
heteroaryl group, 
0016 R' and R'' are identical to or different from each 
other, and R' and R'' are each independently a hydrogen 
atom, a substituted or unsubstituted C1 to C30 alkyl group, a 
substituted or unsubstituted C3 to C30 cycloalkyl group, a 
substituted or unsubstituted C1 to C30 heterocycloalkyl 
group, a substituted or unsubstituted C6 to C30 aryl group, or 
a substituted or unsubstituted C1 to C30 heteroaryl group, 
0017 Ar" to Ar' are identical to or different from each 
other, and Arto Ar' are each independently a substituted or 
unsubstituted C3 to C30 alkyl group, a substituted or unsub 
stituted C3 to C30 cycloalkyl group, a substituted or unsub 
stituted C1 to C30 heterocycloalkyl group, a substituted or 
unsubstituted C6 to C30 aryl group, or a substituted or unsub 
stituted C1 to C30 heteroaryl group, or Ar" to Ar', respec 
tively, are linked to form a substituted or unsubstituted C1 to 
C30 heterocycloalkyl group, or a substituted or unsubstituted 
C1 to C30 heteroaryl group, together with a nitrogen atom 
therebetween, and 
(0018 R7 to R' are identical to or different from each 
other, and R to R' are each independently a hydrogenatom, 
a substituted or unsubstituted C1 to C30 alkyl group, a sub 
stituted or unsubstituted C3 to C30 cycloalkyl group, a sub 
stituted or unsubstituted C1 to C30 heterocycloalkyl group, a 
substituted or unsubstituted C6 to C30 aryl group, or a sub 
stituted or unsubstituted C1 to C30 heteroaryl group. 
0019. According to a preferred embodiment of the present 
invention, R' and Rare identical to or different from each 
other, and RandR are each independently a hydrogenatom, 

or at least one of R' and R is further coupled with a carbon 
atom adjacent to a carbon atom linked therewith to form a 
substituted or unsubstituted fused C6 to C30 aryl group, or a 
substituted or unsubstituted fused C1 to C30 heteroaryl 
grOup, 
0020 Y is 

? 
(0021 Ar" is a substituted or unsubstituted fused C6 to 
C30 aryl group, or a substituted or unsubstituted fused C1 to 
C30 heteroaryl group, and 
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0022 Ar" to Ar' are identical to or different from each 
other, and Ar" to Ar' are each independently a substituted or 
unsubstituted C6 to C30 aryl group, or a substituted or unsub 
stituted C1 to C30 heteroaryl group, 
0023 R7 and R'' are identical to or different from each 
other, and R7 and R'' are each independently a hydrogen 
atom, a substituted or unsubstituted C1 to C30 alkyl group, a 
substituted or unsubstituted C3 to C30 cycloalkyl group, a 
substituted or unsubstituted C1 to C30 heterocycloalkyl 
group. 

0024. According to a preferred embodiment of the present 
invention, Ar' to Ar" are identical to or different from each 
other, and Ar" to Arare each independently 

a substituted or unsubstituted C1 to C30 alkyl group, a sub 
stituted or unsubstituted C3 to C30 cycloalkyl group, a sub 
stituted or unsubstituted C1 to C30 heterocycloalkyl group, or 
Ar' to Arare linked to form a substituted or unsubstituted C1 
to C30 heterocycloalkyl group, or a substituted or unsubsti 
tuted C1 to C30 heteroaryl group, together with a nitrogen 
atom therebetween, or at least one of Ar" to Ar is further 
coupled with a carbon atom on the 3 position of a nitrogen 
atom linked therewith to form a substituted or unsubstituted 
fused C1 to C30 heterocycloalkyl group, or a substituted or 
unsubstituted fused C1 to C30 heteroaryl group, 
I0025 Y is a oxygen atom, sulfur atom, or 

0026. Ar' is a substituted or unsubstituted C1 to C30 
alkyl group, a substituted or unsubstituted C3 to C30 
cycloalkyl group, a substituted or unsubstituted C1 to C30 
heterocycloalkyl group, a substituted or unsubstituted C6 to 
C30 aryl group, or a substituted or unsubstituted C1 to C30 
heteroaryl group, and 
0027) R' to R'7 are identical to or different from each 
other, and R' to R'' are eachindependently ahydrogenatom, 
a substituted or unsubstituted C1 to C30 alkyl group, a sub 
stituted or unsubstituted C3 to C30 cycloalkyl group, a sub 
stituted or unsubstituted C1 to C30 heterocycloalkyl group, a 
substituted or unsubstituted C6 to C30 aryl group, or a sub 
stituted or unsubstituted C1 to C30 heteroaryl group. 
0028. In a preferred embodiment of the present invention, 
Ar" to Arare identical to or different from each other, and Ar" 
to Arare each independently 
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or Ar" to Arare linked to form a substituted or unsubstituted 
C1 to C30 heterocycloalkyl group, or a substituted or unsub 
stituted C1 to C30 heteroaryl group, together with a nitrogen 
atom therebetween, or at least one of Ar' to Ar is further 
coupled with a carbon atom on the 3 position of a nitrogen 
atom linked therewith to form a substituted or unsubstituted 
fused C1 to C30 heterocycloalkyl group, or a substituted or 
unsubstituted fused C1 to C30 heteroaryl group, 
(0029. Y is a hydrogen atom, or sulfur atom, 
0030) R' to R7 are identical to or different from each 
other, and R' to R'' are eachindependently ahydrogenatom, 
a substituted or unsubstituted C1 to C30 alkyl group, a sub 
stituted or unsubstituted C3 to C30 cycloalkyl group, a sub 
stituted or unsubstituted C1 to C30 heterocycloalkyl group. 
0031 Examples of the substituted or unsubstituted C6 to 
C30 aryl group may include a substituted or unsubstituted 
phenyl group, a substituted or unsubstituted biphenyl group, 
a Substituted or unsubstituted terphenyl group, a Substituted 
or unsubstituted naphthalenyl group, a Substituted or unsub 
stituted anthracenyl group, a substituted or unsubstituted 
phenanthrenyl group, a Substituted or unsubstituted fluorenyl 
group, a Substituted or unsubstituted spirofluorenyl group, a 
Substituted or unsubstituted pyrenyl group, or a substituted or 
unsubstituted perylenyl group. 
0032 Examples of the substituted or unsubstituted C1 to 
C30 heteroaryl group may include a substituted or unsubsti 
tuted pyridinyl group, a Substituted or unsubstituted pyrim 
idinyl group, a substituted or unsubstituted triazinyl group, a 
Substituted or unsubstituted thiophenyl group, a Substituted 
or unsubstituted pyrrolyl group, a Substituted or unsubstituted 
benzothiophenyl group, a Substituted or unsubstituted indolyl 
group, a Substituted or unsubstituted imidazol-2-alpyridinyl 
group, a Substituted or unsubstituted benzimidazolyl group, a 
Substituted or unsubstituted indazolyl group, a Substituted or 
unsubstituted phenothiazinyl group, a Substituted or unsub 
stituted phenazinyl group, a Substituted or unsubstituted car 
bazolyl group, a substituted or unsubstituted dibenzothiophe 
nyl group, a Substituted or unsubstituted imidazolyl group, a 
substituted or unsubstituted triazolyl group, a substituted or 
unsubstituted tetrazolyl group, a Substituted or unsubstituted 
oxadiazolyl group, a Substituted or unsubstituted oXatriazolyl 
group, a Substituted or unsubstituted thiatriazolyl group, a 
Substituted or unsubstituted benzotriazolyl group, a Substi 
tuted or unsubstituted pyrazinyl group, a Substituted or 
unsubstituted pyridazinyl group, Substituted or unsubstituted 
purinyl group, a Substituted or unsubstituted quinolinyl 
group, a Substituted or unsubstituted isoquinolinyl group, a 
Substituted or unsubstituted phthalazinyl group, a Substituted 
or unsubstituted naphpyridinyl group, a Substituted or unsub 
stituted quinoxalinyl group, a Substituted or unsubstituted 
quinazolinyl group, a Substituted or unsubstituted acridinyl 
group, or a Substituted or unsubstituted phenanthrolinyl 
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group. Preferably useful is a substituted or unsubstituted 
pyridinyl group, a Substituted or unsubstituted pyrimidinyl 
group, a Substituted or unsubstituted triazinyl group, a Sub 
stituted or unsubstituted thiophenyl group, substituted or 
unsubstituted pyrrolyl group, a substituted or unsubstituted 
benzothiophenyl group, a Substituted or unsubstituted indolyl 
group, a Substituted or unsubstituted imidazol-2-alpyridinyl 
group, a Substituted or unsubstituted benzimidazolyl group, a 
Substituted or unsubstituted indazolyl group, a Substituted or 

C 
( ) 
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unsubstituted phenothiazinyl group, a Substituted or unsub 
stituted phenazinyl group, a Substituted or unsubstituted car 
bazolyl group, or a substituted or unsubstituted diben 
Zothiophenyl group. 

0033 According to a preferred embodiment of the present 
invention, the compound for an organic EL device is any one 
selected from among compounds 1 to 40 represented by the 
following chemical formulas. 

O N 
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0034. According to an embodiment of the present inven 
tion, an organic electroluminescent (EL) device including the 
compound for an organic EL device according to the present 
invention may be provided. 
0035. According to an embodiment of the present inven 

tion, an organic EL device may include a first electrode, a 
Second electrode, and a single organic layer or a plurality of 
organic layers between the first electrode and the second 
electrode, and one or more organic layers selected from 
among the single organic layer or the plurality of organic 
layers may include the compound for an organic EL device 
according to the present invention. 
0036. According to an embodiment of the present inven 

tion, the single organic layer or the plurality of organic layers 
may include a light emitting layer. 
0037 According to an embodiment of the present inven 

tion, the plurality of organic layers may include a light emit 
ting layer, and the plurality of organic layers may further 
include one or more selected from among an electron injec 
tion layer, an electron transport layer, a hole blocking layer, 
an electron blocking layer, a hole transport layer and a hole 
injection layer. 
0038 According to an embodiment of the present inven 

tion, the light emitting layer may include a host and a dopant. 

Advantageous Effects 

0039. According to an embodiment of the present inven 
tion, two phenyl group are bonded at metaposition on central 
benzene ring, and diarylamine is bonded at meta position on 
the above phenyl group to have a short conjugation length, 
thereby realizing improved HOMO and LUMO energy level, 
and thus obtaining a compound for an organic EL device 
which may have high tripletenergy by separating HOMO and 
LUMO. 

0040 Also, the present invention may improve thermal 
stability and light emission efficiency of the organic EL 
device by using the above compound, and thus improving 
efficiency of the organic EL device by increasing a triplet 
energy of the phosphorescent material using the above com 
pound as hole transport layer material which may contact 
with light emitting layer. 

22 
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40 

DESCRIPTION OF DRAWINGS 

0041. The above and other objects, features and advan 
tages of the present invention will be more clearly understood 
from the following detailed description taken in conjunction 
with the accompanying drawings, in which: 
0042 FIG. 1 is a cross-sectional view illustrating an 
organic EL device according to an embodiment of the present 
invention; and 
0043 FIG. 2 is a cross-sectional view illustrating an 
organic EL device according to another embodiment of the 
present invention. 

MODE FOR INVENTION 

0044) The present invention may be variously modified, 
and may have a variety of embodiments, and is intended to 
illustrate specific embodiments. However, the following 
description does not limit the present invention to specific 
embodiments, and should be understood to include all varia 
tions, equivalents or Substitutions within the spirit and scope 
of the present invention. Furthermore, in the description of 
the present invention, when it is determined that the detailed 
description of the related art would obscure the gist of the 
present invention, the description thereof will be omitted. 
0045 Also, in the following description, the terms “first.” 
“second and the like are used to differentiate a certain com 
ponent from other components, but the configuration of Such 
components should not be construed to be limited by the 
terms. For example, a first component may be referred to as a 
second component, and a second component may be referred 
to as a first component, within the scope of the present inven 
tion. 
0046. Also, when any one component is mentioned to be 
“formed or "stacked on another component, it may be 
directly attached to the entire surface or one surface of 
another component, or a further component may be addition 
ally interposed therebetween. 
0047 Unless otherwise stated, the singular expression 
includes a plural expression. In this application, the terms 
“include” and “have are used to designate the presence of 
features, numbers, steps, operations, components, parts or 
combinations thereof described in the specification, not 
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intending to exclude the presence or additional possibility of 
one or more different features, numbers, steps, operations, 
components, parts or combinations thereof are not excluded. 
0.048. As used herein, unless otherwise defined, the term 
“valence bond' means a single bond, a double bond or a triple 
bond. 
0049. As used herein, unless otherwise defined, the term 
“Substituted” means that at least one hydrogen on a Substitu 
ent or a compound is Substituted with deuterium, a halogen 
group, a hydroxyl group, an amino group, a C1 to C30 amine 
group, a nitro group, a silyl group, a C1 to C30 alkyl group, a 
C1 to C30 alkylsilyl group, a C3 to C30 cycloalkyl group, a 
C1 to C30 heterocycloalkyl group, a C6 to C30 aryl group, a 
C1 to C30 heteroaryl group, a C1 to C20 alkoxy group, a C1 
to C10 trifluoroalkyl group or a cyano group. 
0050. Further, among the halogen group, the hydroxyl 
group, the amino group, the C1 to C30 amine group, the C3 to 
C30 silyl group, the C1 to C30 alkyl group, the C1 to C30 
alkylsilyl group, the C3 to C30 cycloalkyl group, the C6 to 
C30 aryl group, the C1 to C20 alkoxy group, the C1 to 010 
trifluoroalkyl group or the cyano group, which is Substituted, 
two adjacent Substituents may be fused to form a ring. 
0051. As used herein, unless otherwise defined, the term 
"hetero” means a functional group containing 1-4 heteroat 
oms selected from the group consisting of N, O, S and P, the 
remainder being carbon. 
0.052 As used herein, unless otherwise defined, the term 
“combination thereof means that two or more substituents 
are coupled with each other by a linker or two or more sub 
stituents are condensed to each other. 

0053 As used herein, unless otherwise defined, the term 
"hydrogen' means hydrogen, deuterium or tritium. 
0054 As used herein, unless otherwise defined, the term 
“alkyl group” means an aliphatic hydrocarbon group. 
0055. The alkyl group may be a “saturated alkyl group' 
without any double bond or triple bond. 
0056. The alkyl group may be an “unsaturated alkyl 
group' with at least one double bond or triple bond. 
0057 The term “alkenylene group” means a functional 
group having at least one carbon-carbon double bond 
between at least two carbonatoms, and the term “alkynylene 
group” means a functional group having at least one carbon 
carbon triple bond between at least two carbon atoms. The 
alkyl group may be branched, linear or cyclic, regardless of 
whether it is saturated or unsaturated. 
0058. The alkyl group may be a C1 to C30 alkyl group, 
preferably a C1 to C20 alkyl, more preferably a C1 to C10 
alkyl group, and much more preferably a C1 to C6 alkyl 
group. 
0059 For example, a C1 to C4 alkyl group indicates an 
alkyl chain containing 1-4 carbon atoms, particularly an 
alkyl chain which is selected from the group consisting of 
methyl, ethyl, propyl, iso-propyl. n-butyl, iso-butyl, Sec-butyl 
and t-butyl. 
0060 Specific examples of the alkyl group include a 
methyl group, an ethyl group, a propyl group, an isopropyl 
group, a butyl group, an isobutyl group, a t-butyl group, a 
pentyl group, a hexyl group, an ethenyl group, a propenyl 
group, a butenyl group, a cyclopropyl group, a cyclobutyl 
group, a cyclopentyl group, a cyclohexyl group, etc. 
0061 The “amine group” includes an arylamine group, an 
alkylamine group, an arylalkylamine group, or an alkylary 
lamine group. 
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0062. The term “cycloalkyl group' refers to a monocyclic 
or fused-ring polycyclic (i.e., rings which share adjacent pairs 
of carbon atoms) functional group. 
0063. The term "heterocycloalkyl group” means a 
cycloalkyl group containing 1-4 heteroatoms selected from 
the group consisting of N, O, S and P, the remainder being 
carbon. In the case where the heterocycloalkyl group is a 
fused ring, at least one ring may contain 1-4 heteroatoms. 
0064. The term “aromatic group” means a cyclic func 
tional group where all ring atoms have p-orbitals, and these 
p-orbitals form conjugation. Specific examples thereof 
include an aryl group and a heteroaryl group. 
0065. The term “aryl group' refers to a monocyclic or 
fused-ring polycyclic (i.e., rings which share adjacent pairs of 
carbon atoms) functional group. 
0066. The term "heteroaryl group” means an aryl group 
containing 1-4 heteroatoms selected from the group consist 
ing of N, O, S and P, the remainder being carbon. In the case 
where the heteroalkyl group is a fused ring, at least one ring 
may contain 1-4 heteroatoms. 
0067. In the aryl group and the heteroaryl group, the num 
ber of ring atoms is the sum of the number of carbons and the 
number of non-carbon atoms. 
0068. When alkyl and aryl are used in combination as in 
“alkylaryl group' or “arylalkyl group.” “alkyl and “aryl 
respectively have the meanings as above. 
0069. The term “arylalkyl group” means an aryl substi 
tuted alkyl radical Such as benzyl, and is incorporated in the 
alkyl group. 
0070 The term “alkylaryl group” means an alkyl substi 
tuted aryl radical, and is incorporated in the aryl group. 
0071. The term “carbonatom on the B position of any one 
atom refers to a carbon atom adjacent to a another any one 
atom linked with the one atom. For example, the carbonatom 
on the B position of a nitrogenatom is a carbonatom indicated 
by the arrow in the following chemical formula. 

0072 Below is a description of embodiments of the 
present invention with reference to the appended drawings, 
wherein the same or similar components are designated by 
the same reference numerals and the overlapping description 
thereof is omitted. 
(0073. With reference to FIGS. 1 and 2, according to an 
embodiment of the present invention, an organic EL device 1 
including the compound for an organic EL device according 
to the present invention may be provided. 
0074 According to another embodiment of the present 
invention, an organic EL device includes a first electrode 110. 
a second electrode 150, and a single organic layer or a plu 
rality of organic layers 130 between the first electrode and the 
second electrode, and one or more organic layers selected 
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from among the single organic layer or the plurality of organic 
layers 130 may include the compound for an organic EL 
device according to the present invention. 
0075. As such, the single organic layer or the plurality of 
organic layers 130 may include a light emitting layer 134. 
0076. The plurality of organic layers 130 include a light 
emitting layer 134, and the plurality of organic layers 130 
may further include one or more selected from among an 
electron injection layer 131, an electron transport layer 132, a 
hole blocking layer 133, an electron blocking layer 135, a 
hole transport layer 136 and a hole injection layer 137. 
0077. The light emitting layer 134 may include a host and 
a dopant. 
0078. The organic EL device is preferably supported by a 
transparent substrate. The material for the transparent sub 
strate is not particularly limited so long as it has good 
mechanical strength, thermal stability and transparency. Spe 
cific examples thereofmay include glass, a transparent plastic 
film, etc. 
007.9 The anode material of the organic EL device accord 
ing to the present invention may include a metal, an alloy, an 
electrically conductive compound or a mixture thereof, hav 
ing a work function of 4 eV or more. Specific examples 
thereof may include Au metal or a transparent conductive 
material such as CuI, ITO (indium tin oxide), SnO and ZnO. 
The thickness of the anode film is preferably set to 10-200 

. 

0080. The cathode material of the organic EL device 
according to the present invention may include a metal, an 
alloy, an electrically conductive compound or a mixture 
thereof, having a work function of less than 4 eV. Specific 
examples thereof may include Na, a Na-K alloy, calcium, 
magnesium, lithium, a lithium alloy, indium, aluminum, a 
magnesium alloy, or an aluminum alloy. In addition, alumi 
num/AIO, aluminum/lithium, magnesium/silver or magne 
sium/indium may be used. The thickness of the cathode film 
is preferably set to 10-200 nm. 
0081. In order to increase light emission efficiency of the 
organic EL device, one or more electrodes preferably have a 
light transmittance of 10% or more. The sheet resistance of 
the electrodes is preferably hundreds of Q/mm or less. The 
thickness of the electrodes falls in the range of 10 nm -1 um, 
and preferably 10-400 nm. Such electrodes may be manu 
factured in the form of a thin film using the above electrode 
material via vapor deposition Such as chemical vapor depo 
sition (CVD), physical vapor deposition (PVD) or the like, or 
Sputtering. 
0082. When the compound for an organic EL device 
according to the present invention is used so as to be adapted 
for the purposes of the present invention, a hole transport 
material, a hole injection material, a light emitting layer mate 
rial, a host material for a light emitting layer, an electron 
transport material, and an electron injection material, which 
are known, may be used alone in each organic layer, or may be 
used in selective combination with the compound for an 
organic EL device according to the present invention. 
0083. Examples of the hole transport material may include 
porphyrin compound derivatives including N,N-dicarba 
Zolyl-3,5-benzene (mCP), poly(3,4-ethylenediox 
ythiophene):poly(styrenesulfonate) (PEDOT:PSS), N,N'-di 
(1-naphthyl)-N,N'-diphenylbenzidine (NPD), N,N'- 
diphenyl-N,N'-dic3-methylphenyl)-4,4'-diaminobiphenyl 
(TPD), N,N'-diphenyl-N,N'-dinaphthyl-4,4'-diaminobiphe 
nyl, N.N.N',N'-tetra-p-tolyl-4,4'-diaminobiphenyl, N.N. 
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N'N'-tetraphenyl-4,4'-diaminobiphenyl, 1,10,15,20-tet 
raphenyl-21H,23H-porphyrin copper(II), etc., triarylamine 
derivatives including polymers having an aromatic tertiary 
amine in the main chain or side chain thereof, 1,1-bis(4-di 
p-tolylaminophenyl)cyclohexane, N.N.N-trip-tolyl)amine 
and 4,4',4'-tris N-(3-methylphenyl)-N-phenylaminotriph 
enylamine, carbazole derivatives including N-phenylcarba 
Zole and polyvinylcarbazole, phthalocyanine derivatives 
including metal-free phthalocyanine and copper phthalocya 
nine, starburst amine derivatives, enaminestilbene-based 
derivatives, aromatic tertiary amine-containing styrylamine 
compound derivatives, polysilane, etc. 
I0084 Examples of the electron transport material may 
include diphenylphosphine oxide-4-(triphenylsilyl)phenyl 
(TSPO1), Ald, 2,5-diaryl sylol derivatives (PyPySPyPy), 
perfluorinated compounds (PF-6P), octasubstituted cyclooc 
tatetraene compounds (COTS), etc. 
I0085. In the organic EL device according to the present 
invention, an electron injection layer, an electron transport 
layer, a hole transport layer and a hole injection layer may be 
provided in the form of a single layer containing one or more 
kinds of the above compound, or may be provided in the form 
of a plurality of Stacked layers containing different kinds of 
compounds. 
I0086. The light emitting material may include, for 
example, photoluminescent fluorescent materials, fluores 
cent brighteners, laser dyes, organic Scintillators and fluores 
cence analysis reagents. Specific examples thereof include 
carbazole-based compounds, phosphine oxide-based com 
pounds, carbazole-based phosphine oxide compounds, pol 
yaromatic compounds including bis(3,5-difluoro-4-cy 
anophenyl)pyridine)iridium picolinate (FCNIrpic), tris(8- 
hydroxyquinoline)aluminum (Alds), anthracene, 
phenanthrene, pyrene, chrysene, perylene, coronene, rubrene 
and quinacridone, oligophenylene compounds including 
quaterphenyl, Scintillators for liquid Scintillation including 
1,4-bis(2-methylstyryl)benzene, 1,4-bis(4-methylstyryl) 
benzene, 1,4-bis(4-methyl-5-phenyl-2-oxazolyl)benzene, 
1,4-bis(5-phenyl-2-oxazolyl)benzene, 2.5-bis(5-t-butyl-2- 
benzoxazolyl)thiophene, 1,4-diphenyl-1,3-butadiene, 1.6- 
diphenyl-1,3,5-hexatriene and 1,1,4,4-tetraphenyl-1,3-buta 
diene, metal complexes of oxine derivatives, coumarine dyes, 
dicyanomethylenepyran dyes, dicyanomethylenethiopyran 
dyes, polymethine dyes, oxobenzanthracene dyes, Xanthene 
dyes, carbostyryl dyes, perylene dyes, oxazine compounds, 
stilbene derivatives, spiro compounds, oxadiazole com 
pounds, etc. 
I0087. Each layer of the organic EL device according to the 
present invention may be provided in the form of a thin film 
using a known process Such as vacuum deposition, spin coat 
ing or casting, or may be manufactured using each layer 
material. The thickness of each layer is not particularly lim 
ited, but may be appropriately set depending on the material 
properties, and may be typically determined in the range of 
2-5,000 nm. 
I0088. Because the compound for an organic EL device 
according to the present invention may be subjected to 
vacuum deposition, a thin film formation process is simple 
and a uniform thin film which does not substantially have pin 
holes may be easily obtained. 
I0089. A better understanding of the present invention 
regarding the synthesis of the compound for an organic EL 
device and the manufacture of the organic EL device includ 
ing the same may be obtained through the following examples 
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which are set forth to illustrate, but are not to be construed as 
limiting, the present invention. 

Example 

Preparation Example 1 

Synthesis of Intermediate 1 (3,5-dibromobiphenyl) 

0090 

I 

B(OH)2 
Pd(PPh3)4 K2CO3 
-e- 

-- Toluene Methanol 

Br Br 

Br Br 

0091. In a 250 ml round-bottom three-neck flask under a 
nitrogen atmosphere, 6 g of 1,3-dibromo-5-iodobenzene, 2.2 
g of phenylboronic acid, 1.5g of tetrakis triphenylphosphine 
palladium(0), 4.6 g of potassium carbonate, 60 ml of toluene, 
and 20 ml of methanol were placed, and stirred at 65° C. for 
4 hrs. The reaction solution was cooled and then extracted 
with dichloromethane and water, and the extracted solution 
was concentrated. The solution which was subjected to col 
umn chromatography using a solvent mixture of dichlo 
romethane and n-hexane was concentrated, thus obtaining 
6.08g of 3,5-dibromobiphenyl (yield 71%). 

0092 'H NMR (CDC1,600 MHz) & 7.64 (s, 2H), 7.62 (s, 
1H), 7.52-7.50 (d. 2H), 7.46-7.43 (dd, 2H), 7.40-7.38 (dd, 
1H) 

Preparation Example 2 

Synthesis of Intermediate 2 
(3-(2,6-dibromophenyl)-9-phenyl-9H-carbazole) 

0093 
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-continued 

C. C. r Toluene Methanol 

B(OH)2 

Br Br 

() N 

0094. In a 250 ml round-bottom three-neck flask under a 
nitrogen atmosphere, 6 g of 1,3-dibromo-2-iodobenzene, 2.2 
g of hr-phenylcarbazole-3-boronnic acid, 1.5 g of tetrakis 
triphenylphosphine palladium(0), 4.6 g of potassium carbon 
ate, 60 ml of toluene, and 20 ml of methanol were placed, and 
stirred at 65° C. for 4 hrs. The reaction solution was cooled 
and then extracted with dichloromethane and water, and the 
extracted Solution was concentrated. The solution which was 
Subjected to column chromatography using a solvent mixture 
of dichloromethane and n-hexane was concentrated, thus 
obtaining 3.6 g of 3-(2,6-dibromophenyl)-9-phenyl-9H-car 
bazole (yield 56%). 
(0.095 H NMR (CDC1, 600 MHz) & 8.13-8.12 (d. 1H), 
7.98 (s, 1H), 7.68-7.66 (d. 2H), 7.63-7.60 (m, 4H), 7.49-7.47 
(m. 2H), 742-7.40 (m, 2H), 7.33-7.23 (m, 2H), 7.10-7.071 
(dd. 1H) 

Preparation Example 3 

Synthesis of Intermediate 3 
(3,5-bis(diphenylamine)-1-bromobenzene) 

0.096 

Br Br 

Br 

Pol(dba)3 PPh3 
Hs 
NaOt-Bu Toluene 
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-continued 

Br 

0097. In a round-bottom three-neck flask under a nitrogen 
atmosphere, 9 g of 1,3,5-tribromobenzene, 8 g of dipheny 
lamine.9 g of sodium tert-butoxide, 0.5g of tris(dibenzylide 
neacetone)dipalladium(0), 0.3 g of triphenylphosphine, and 
200 ml of toluene were placed, and melted, and then stirred 
while maintaining the temperature at 80°C. After completion 
of the reaction, the reaction solution was extracted with 
dichloromethane and water, and concentrated. The solution 
which was subjected to column chromatography using a sol 
Vent mixture of dichloromethane and n-hexane was concen 
trated, thus obtaining 5 g of 3,5-bis(diphenylamine)-1-bro 
mobenzene (yield 35%). 
(0098 H NMR (CDC1, 600 MHz) & 7.24-7.21 (t, 8H), 
7.08-7.06 (d. 8H), 7.02-7.00 (t, 4H), 6.75-6.74 (d. 2H), 6.71 
6.70 (d. 1H) 

Preparation Example 4 

Synthesis of Intermediate 4 
(3.5-bis(diphenylamine)-1-pinacolatoboronbenzene) 

0099 

CC 
croro 

Pd(dppf)Cl2 KOAc 
-- 

DMSO 

26 
May 26, 2016 

-continued 

CC 
croro 

-) (s 
I0100. In a round-bottom three-neck flask under a nitrogen 
atmosphere, 10 g of 3,5-bis(diphenylamine)-1-bromoben 
Zene, 11.7 g of bispinacolatodiboron, 9.1 g of potassium 
acetate, 0.76 g of 1,1'-bis(diphenylphosphino)ferrocene 
dichloropalladium(II), and 100 ml of DMSO were placed, 
and stirred at 80D for 10 hrs. The reaction solution was 
cooled and then extracted with dichloromethane and water, 
and the extracted solution was concentrated. The solution 
which was subjected to column chromatography using a sol 
Vent mixture of dichloromethane and n-hexane was concen 
trated, thus obtaining 5 g of 3.5-bis(diphenylamine)-1-pina 
colatoboronbenzene (yield 35%). 
10101 'H NMR (CDC1, 600 MHz) & 720-7.19 (d. 2H), 
7.19-7.16 (t,8H), 7.02-7.01 (d. 8H), 6.94-6.91 (m, 5H), 1.26 
(s. 12H) 

Preparation Example 5 

Synthesis of Intermediate 5 (N-(biphenyl-4-yl)-N-(4- 
(4.4.5.5-tetrametyl-1,3,2-dioxaborolane-2-yl)phenyl) 

biphenyl-4-amine) 

01.02 

N 

-- 

Br 

R O 
B- y 

o/ Y 
Pd(dppf)Cl2 KOAc 
-e- 

DMSO 
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Br Br 
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-continued 

CC 
Crcro He Toluene Methanol 

0109 N-(biphenyl-4-yl)-N-(4-(4.4.5.5-tetrametyl-1,3,2- 
dioxaborolane-2-yl)phenyl)biphenyl-4-amine was obtained 
in the same manner as in Preparation Example 2, with the 
exception that Intermediate 5 synthesized in Preparation 
Example 5 and 10g of N,N-di(biphenyl-4-yl)-2',6'-dibromo 
biphenyl-4-amine was used instead of N-phenylcarbazole-3- 
boronnic acid. 

0110 "H NMR (CDC1, 600 MHz) & 7.72-7.71 (d. 2H), 
7.59-7.53 (m, 6H), 7.51-7.50 (d, 4H), 7.44-7.41 (t, 4H), 7.33 
7.30 (t, 2H), 7.21-7.20 (d, 4H), 7.14-7.13 (d. 2H), 7.09-7.04 
(t, 1H) 

Example 1 

Synthesis of Compound 1 

0111 

O -- N Br Br C O 

Or 
N 

OC 

O112 
nitrogen atmosphere, 1.5 g of Intermediate 1 synthesized in 

In a 250 ml round-bottom three-neck flask under a 

Preparation Example 1, 1.4 g of N-phenylcarbazole-3-bo 
ronic acid, 2.6 g of Intermediate 4 synthesized in Preparation 
Example 4.0.2 g of tetrakistriphenylphosphine palladium(0), 
2.7 g of potassium carbonate, 90 ml of toluene, and 30 ml of 
methanol were placed, and stirred at 65° C. for 4 hrs. The 
reaction solution was cooled and then extracted with dichlo 

romethane and water, and the extracted Solution was concen 
trated. The solution which was subjected to column chroma 
tography using a solvent mixture of dichloromethane and 
n-hexane was concentrated and recrystallized, thus obtaining 
2 g of Compound 1 (yield 52%). 

0113 "H NMR (CDC1,600 MHz) & 8.36 (s, 1H), 8.21-8. 
19 (d. 1H), 7.83-7.82 (d. 2H), 7.69 (s.1H), 7.66-7.58 (m, 7H), 
7.50-747 (m, 4H), 743-7.40 (m, 3H), 7.33-7.31 (m, 1H), 
7.20-7.16 (m, 7H), 707-7.05 (d. 2H), 7.02-6.99 (m, 9H), 
6.94-6.91 (m, 5H) 

0114 LC/Mass M+H": 805.3 
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Example 2 
Synthesis of Compound 10 

0115 

Br Br 

Toluene Methanol 

10 

0116. In a 250 ml round-bottom three-neck flask under a Preparation Example 5, 2.6 g of Intermediate 6 synthesized in 
nitrogen atmosphere, 1.5 g of Intermediate 1 synthesized in Preparation Example 6, 0.2 g of tetrakis triphenylphosphine 
Preparation Example 1, 2.6 g of Intermediate 5 synthesized in palladium(0), 2.7 g of potassium carbonate, 90 ml of toluene, 
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and 30 ml of methanol were placed, and stirred at 65° C. for -continued 
4 hrs. The reaction solution was cooled and then extracted 
with dichloromethane and water, and the extracted solution 
was concentrated. The solution which was subjected to col 
umn chromatography using a solvent mixture of dichlo 
romethane and n-hexane was concentrated and recrystallized, 
thus obtaining 2.3 g of Compound 10 (yield 51%). 

0117 'H NMR (CDC1, 600 MHz) & 7.72-7.71 (d. 2H), 
7.65-7.63 (m, 3H), 7.59-7.57 (m, 8H), 7.55-7.54 (d. 1H), 
7.52-7.50 (m, 6H), 7.49-7.47 (d, 4H), 7.45-7.41 (m, 6H), 
7.40-7.38 (t, 1H), 7.33-7.26 (m. 11H), 7.21-7.20 (d, 4H), 
7.14-7.13 (dd, 6H) 
0118 LC/Mass M+H: 944.4 

Example 3 

Synthesis of Compound 20 2O 

0119) 
0.120. In a 250 ml round-bottom three-neck flask under a 
nitrogen atmosphere, 1.5 g of Intermediate 2 synthesized in 
Preparation Example 2, 0.9 g of N-phenylcarbazole-3-bo 
ronic acid, 1.7 g of Intermediate 4 synthesized in Preparation 
Example 4.0.2 g of tetrakistriphenylphosphine palladium(0), 

Br Br 1.7 g of potassium carbonate, 60 ml of toluene, and 20 ml of 
methanol were placed, and stirred at 65° C. for 4 hrs. The 
reaction solution was cooled and then extracted with dichlo 
romethane and water, and the extracted Solution was concen 
trated. The solution which was subjected to column chroma 
tography using a solvent mixture of dichloromethane and 

N n-hexane was concentrated and recrystallized, thus obtaining 
2.0 g of Compound 20 (yield 65%). 
0121 'H NMR (CDC1, 600 MHz) & 8.00-7.98 (t, 2H), 
7.96-7.95 (d. 1H), 7.69 (s.1H), 7.50-7.31 (m. 18H), 7.20-7.18 
(t, 1H), 7.06-7.02 (m, 2H), 6.97-6.94 (m, 9H), 6.83-6.81 (m, 
5H), 6.79-6.75 (d. 8H), 6.49 (s, 1H), 6.44 (s. 2H) 
0.122 LC/Mass M+H: 970.4 

Example 4 
N 

-- Synthesis of Compound 40 

C Br B 
N N 

Pd(PPh3)4 K2CO3 
He 

Toluene Methanol 
-- 

N B 

yYo CC Oc 

r 
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-continued 

N 

Pd(PPh3)4 K2CO 
Her 

Toluene Methanol 

B(OH)2 

Oro 
40 

0124. In a 250 ml round-bottom three-neck flask under a 
nitrogen atmosphere, 2 g of Intermediate 7 synthesized in 
Preparation Example 7, 1.8 g of N-phenylcarbazole-3-bo 
ronic acid, 0.2 g of tetrakis triphenylphosphine palladium(0), 
1.8g of potassium carbonate, 60 ml of toluene, and 20 ml of 
methanol were placed, and stirred at 65° C. for 4 hrs. The 
reaction solution was cooled and then extracted with dichlo 
romethane and water, and the extracted Solution was concen 
trated. The solution which was subjected to column chroma 
tography using a solvent mixture of dichloromethane and 
n-hexane was concentrated and recrystallized, thus obtaining 
2.0 g of Compound 40 (yield 67%). 
I0125 H NMR (CDC1,600 MHz) & 8.08-8.05 (m, 4H), 
7.74-7.71 (m, 4H), 7.59-7.53 (m, 6H), 7.51-7.50 (d, 4H), 
7.44-7.41 (m, 8H), 7.33-7.28 (m, 10H), 7.24-7.20 (m. 10H), 
7.14-7.13 (d. 2H), 7.09-7.04 (t, 1H) 
0126 LC/Mass M+H: 955.4 

Device Example 1 

Manufacture of Organic EL Device Including 
Compound 1 as Second Hole Transport Layer 

0127. A glass substrate coated with an ITO (indium tin 
oxide) thin film having a thickness of 100 nm was ultrasoni 
cally washed with an isopropyl alcohol Solvent, dried, placed 
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in a plasma cleaning system so that the Substrate was cleaned 
using oxygen plasma for 5 min, and then transferred into a 
vacuum deposition system. 
I0128. The ITO transparent electrode thus prepared was 
used as an anode, and DNTPDN,N'-diphenyl-N,N'-bis-(4- 
(phenyl-m-tolylamino)-phenyl-biphenyl-4,4'-diamine was 
vacuum deposited on the ITO substrate, thus forming a hole 
injection layer having a thickness of 50 nm. Subsequently, 
TBDB N.N.N',N'-tetra(4-biphenyl)-diaminobiphenylene 
was vacuum deposited to a thickness of 30 nm, thus forming 
a first hole transport layer, and Compound 1 was vacuum 
deposited to a thickness of 10 nm on the first hole transport 
layer, thus forming a second hole transport layer. 
I0129 GH1 as a host and 6 vol% of GD1 as a dopant were 
vacuum deposited to a thickness of 30 nm on the second hole 
transport layer, thus forming a light emitting layer. 
0.130. Thereafter, GH1 as a hole blocking layer were 
molded to a thickness of 10 nm on the light emitting layer. An 
electron transfer layer was formed to a thickness of 20 nm 
using Alq3 on the hole blocking layer. 2 nm thick Liq lithium 
quinolate and 100 nm thick Al were sequentially vacuum 
deposited on the electron transport layer to form a cathode, 
thereby manufacturing an organic EL device. 

Device Example 2 

Manufacture of Organic EL Device Including 
Compound 10 as Second Hole Transport Layer 

I0131) An organic EL device was manufactured in the same 
manner as in Device Example 1, with the exception that 
Compound 10 was used instead of Compound 1. 

Device Example 3 

Manufacture of Organic EL Device Including 
Compound 20 as Second Hole Transport Layer 

0.132. An organic EL device was manufactured in the same 
manner as in Device Example 1, with the exception that 
Compound 20 was used instead of Compound 1. 

Device Example 4 

Manufacture of Organic EL Device Including 
Compound 40 as Second Hole Transport Layer 

0.133 An organic EL device was manufactured in the same 
manner as in Device Example 1, with the exception that 
Compound 40 was used instead of Compound 1. 

Comparative Device Example 1 

Manufacture of Organic EL Device Including TBDB 
as Second Hole Transport Layer 

I0134. An organic EL device was manufactured in the same 
manner as in Device Example 1, with the exception that 
TBDB was used instead of Compound 1. 
0.135 The chemical formulas of DNTPD, TBDB, GH1, 
GD1 and Alq3 used in the examples are represented below. 
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-continued 

Test Example 

Evaluation of Properties of Organic EL Device 

0.136 The properties of the devices of Device Examples 1 
to 4 and Comparative Device Examples 1 were evaluated at a 
brightness of 1000 cd/m. The results are shown in Tables 1 
below. 

I0137 Current Density 
0.138. In the manufactured organic EL devices, while a 
voltage was increased from 0 V to 10 V, current of each unit 
device was measured using a current-Voltage meter (Keithley 
2635A Source Meter), and the measured current value was 
divided by the area, thus obtaining current density. 
I0139 Brightness Efficiency 

0140. In the manufactured organic EL devices, while a 
voltage was increased from 0 V to 10 V, the brightness was 
measured using a brightness meter (Minolta CS-2000), and 
the measured brightness value was divided by the current 
value, thus obtaining brightness efficiency. 

0.141 Color Coordinates 
0142. The color coordinates were measured using a 
brightness meter (Minolta CS-2000). 

TABLE 1 

second Hole 

transport Current Brightness Color 
layer density efficiency coordinates 

material (mA/cm) (cd/A) CIE (x,y) 

Device Ex. 1 Compound 1 2.77 36.11 0.33, 0.61 
Device Ex. 2 Compound 10 2.49 40.16 0.33, 0.62 
Device Ex. 3 Compound 20 2.41 41.54 0.33, 0.62 
Device Ex. 4 Compound 40 2.53 39.53 0.33, 0.62 

Comp. Device Ex. 1 TBDB 3.54 30.23 0.33, 0.62 

0143. As is apparent from the results of manufacturing 
organic EL devices using the Compound 1, 10, 20, and 40 
according to the present invention as the material for the hole 
transport layer, all of the devices exhibited superior properties 
compared to when using TBDB as a conventional material. 
0144. Although the preferred embodiments of the present 
invention have been disclosed for illustrative purposes, those 
skilled in the art will appreciate that various modifications, 
additions and Substitutions are possible, without departing 
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from the scope and spirit of the invention as disclosed in the 
accompanying claims. 

1. A compound for an organic electroluminescent device, 
represented by Chemical Formula 1 below: 

Chemical Formula 1 

R1 R2 
XS4 Ar 

R3 

* N 2 s-na 
is AleX 

R4 R5 R6 

wherein R' and Rare identical to or different from each 
other, and R' and Rare each independently a hydrogen 
atom, a substituted or unsubstituted C1 to C30 alkyl 
group, a substituted or unsubstituted C3 to C30 
cycloalkyl group, a substituted or unsubstituted C1 to 
C30 heterocycloalkyl group, a substituted or unsubsti 
tuted C6 to C30 aryl group, or a substituted or unsubsti 
tuted C1 to C30 heteroaryl group, or at least one of R' 
and R is further coupled with a carbonatom adjacent to 
a carbon atom linked therewith to form a substituted or 
unsubstituted fused C3 to C30 cycloalkyl group, a sub 
stituted or unsubstituted fused C1 to C30 heterocy 
cloalkyl group, a substituted or unsubstituted fused C6 
to C30 aryl group, or a substituted or unsubstituted fused 
C1 to C30 heteroaryl group, 

R to Rare identical to or different from each other, andR 
to R are each independently a hydrogen atom, 

a substituted or unsubstituted C1 to C30 alkyl group, a 
substituted or unsubstituted C3 to C30 cycloalkyl group, 
a substituted or unsubstituted C1 to C30 heterocy 
cloalkyl group, a substituted or unsubstituted C6 to C30 
aryl group, or a substituted or unsubstituted C1 to C30 
heteroaryl group, 

Arand Arare identical to or different from each other, 
and Arand Arare each independently a substituted or 
unsubstituted C3 to C30 alkyl group, a substituted or 
unsubstituted C3 to C30 cycloalkyl group, a substituted 
or unsubstituted C1 to C30 heterocycloalkyl group, a 
substituted or unsubstituted C6 to C30 aryl group, or a 
substituted or unsubstituted C1 to C30 hetercycloaryl 
group, or Arand Ar", respectively, are linked to form a 
substituted or unsubstituted C1 to C30 heterocycloalkyl 
group, or a substituted or unsubstituted C1 to C30 het 
eroaryl group, together with a nitrogen atom therebe 
tween, and 

Ar' to Arare identical to or different from each other, and 
Ar' to Arare eachindependently a substituted or unsub 
stituted C3 to C30 alkyl group, a substituted or unsub 
stituted C3 to C30 cycloalkyl group, a substituted or 
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unsubstituted C1 to C30 heterocycloalkyl group, a sub 
stituted or unsubstituted C6 to C30 aryl group, or a 
substituted or unsubstituted C1 to C30 hetercycloaryl 
group, or Ar" to Arare linked to form a substituted or 
unsubstituted C1 to C30 heterocycloalkyl group, or a 
substituted or unsubstituted C1 to C30 heteroaryl group, 
together with a nitrogen atom therebetween, or at least 
one of Ar' to Ar is further coupled with a carbon atom 
on the B position of a nitrogen atom linked therewith to 
form a substituted or unsubstituted fused C1 to C30 
heterocycloalkyl group, or a Substituted or unsubstituted 
fused C1 to C30 heteroaryl group. 

2. The compound of claim 1, wherein R' and Rare iden 
tical to or different from each other, and R' and Rare each 
independently a hydrogen atom, 

X- M XV N x's. 
R7-y Z JR, \ { R9 s 

a substituted or unsubstituted C1 to C30 alkyl group, a 
substituted or unsubstituted C3 to C30 cycloalkyl group, 
a substituted or unsubstituted C1 to C30 heterocy 
cloalkyl group, or at least one of R' and R is further 
coupled with a carbon atom adjacent to a carbon atom 
linked therewith to form a substituted or unsubstituted 
fused C3 to C30 cycloalkyl group, a substituted or 
unsubstituted fused C1 to C30 heterocycloalkyl group, a 
substituted or unsubstituted fused C6 to C30 aryl group, 
or a substituted or unsubstituted fused C1 to C30 het 
eroaryl group, 

Y' is a oxygen atom, Sulfur atom, 

Ar' is a substituted or unsubstituted C1 to C30 alkyl 
group, a substituted or unsubstituted C3 to C30 
cycloalkyl group, a substituted or unsubstituted C1 to 
C30 heterocycloalkyl group, a substituted or unsubsti 
tuted C6 to C30 aryl group, or a substituted or unsubsti 
tuted C1 to C30 heteroaryl group, 

R" and R'' are identical to or different from each other, 
and R' and R'' are each independently a hydrogen 
atom, a substituted or unsubstituted C1 to C30 alkyl 
group, a substituted or unsubstituted C3 to C30 
cycloalkyl group, a substituted or unsubstituted C1 to 
C30 heterocycloalkyl group, a substituted or unsubsti 
tuted C6 to C30 aryl group, or a substituted or unsubsti 
tuted C1 to C30 heteroaryl group, 
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Arto Ar' are identical to or different from each other, and 
Ar" to Ar' are each independently a substituted or 
unsubstituted C3 to C30 alkyl group, a substituted or 
unsubstituted C3 to C30 cycloalkyl group, a substituted 
or unsubstituted C1 to C30 heterocycloalkyl group, a 
substituted or unsubstituted C6 to C30 aryl group, or a 
substituted or unsubstituted C1 to C30 heteroaryl group, 
or Arto Ar", respectively, are linked to form a substi 
tuted or unsubstituted C1 to C30 heterocycloalkyl 
group, or a substituted or unsubstituted C1 to C30 het 
eroaryl group, together with a nitrogen atom therebe 
tween, and 

R” to R' are identical to or different from each other, and 
R" to R' are each independently a hydrogen atom, a 
substituted or unsubstituted C1 to C30 alkyl group, a 
substituted or unsubstituted C3 to C30 cycloalkyl group, 
a substituted or unsubstituted C1 to C30 heterocy 
cloalkyl group, a substituted or unsubstituted C6 to C30 
aryl group, or a substituted or unsubstituted C1 to C30 
heteroaryl group. 

3. The compound of claim 2, wherein R' and Rare iden 
tical to or different from each other, and R' and Rare each 
independently a hydrogen atom, 

Ar 
M 

x's. \ Že 
FV R11 
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or at least one of RandR is further coupled with a carbon 
atom adjacent to a carbon atom linked therewith to form 
a substituted or unsubstituted fused C6 to C30 aryl 
group, or a substituted or unsubstituted fused C1 to C30 
heteroaryl group, 

Y is 

- 
Ar" is a substituted or unsubstituted fused C6 to C30 aryl 

group, or a substituted or unsubstituted fused C1 to C30 
heteroaryl group, 

Arto Ar' are identical to or different from each other, and 
Ar" to Ar' are each independently a substituted or 
unsubstituted C6 to C30 aryl group, or a substituted or 
unsubstituted C1 to C30 heteroaryl group, and 

RandR'' are identical to or different from each other, and 
R7 and R'' are each independently a hydrogen atom, a 
substituted or unsubstituted C1 to C30 alkyl group, a 

34 
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substituted or unsubstituted C3 to C30 cycloalkyl group, 
a substituted or unsubstituted C1 to C30 heterocy 
cloalkyl group. 

4. The compound of claim 1, wherein Ar" to Arare iden 
tical to or different from each other, and Ar' to Arare each 
independently 

a substituted or unsubstituted C1 to C30 alkyl group, a 
substituted or unsubstituted C3 to C30 cycloalkyl group, 
a substituted or unsubstituted C1 to C30 heterocy 
cloalkyl group, or Ar' to Arare linked to form a substi 
tuted or unsubstituted C1 to C30 heterocycloalkyl 
group, or a substituted or unsubstituted C1 to C30 het 
eroaryl group, together with a nitrogen atom therebe 
tween, or at least one of Ar" to Aris further coupled with 
a carbonatom on the B position of a nitrogenatom linked 
therewith to form a substituted or unsubstituted fused C1 
to C30 heterocycloalkyl group, or a substituted or 
unsubstituted fused C1 to C30 heteroaryl group, 

Y is a oxygen atom, Sulfur atom, or 

Ar' is a substituted or unsubstituted C1 to C30 alkyl 
group, a substituted or unsubstituted C3 to C30 
cycloalkyl group, a substituted or unsubstituted C1 to 
C30 heterocycloalkyl group, a substituted or unsubsti 
tuted C6 to C30 aryl group, or a substituted or unsubsti 
tuted C1 to C30 heteroaryl group, and 

R" to R'7 are identical to or different from each other, and 
R" to R'' are each independently a hydrogen atom, a 
substituted or unsubstituted C1 to C30 alkyl group, a 
substituted or unsubstituted C3 to C30 cycloalkyl group, 
a substituted or unsubstituted C1 to C30 heterocy 
cloalkyl group, a substituted or unsubstituted C6 to C30 
aryl group, or a substituted or unsubstituted C1 to C30 
heteroaryl group. 

5. The compound of claim 4, wherein Ar' to Arare iden 
tical to or different from each other, and Ar" to Ar" are each 
independently 
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with a nitrogenatom therebetween, or at least one of Ar" 
R13 Y2 to Ar is further coupled with a carbon atom on the f 
s position of a nitrogen atom linked therewith to form a 

( / \ substituted or unsubstituted fused C1 to C30 heterocy 
/ y- Z -d R14, or cloalkyl group, or a Substituted or unsubstituted fused 

y s C1 to C30 heteroaryl group, 
-S R 15 Y' is a hydrogen atom, or sulfur atom, 

=x R16 R" to R'7 are identical to or different from each other, and 
x1 R" to R'' are each independently a hydrogen atom, a 

\ 2 substituted or unsubstituted C1 to C30 alkyl group, a 
MYR 17 substituted or unsubstituted C3 to C30 cycloalkyl group, 

a substituted or unsubstituted C1 to C30 heterocy 
cloalkyl group. 

or Ar' to Arare linked to form a substituted or unsubsti- 6. The compound of claim 1, which is any one selected 
tuted C1 to C30 heterocycloalkyl group, or a substituted from among Compounds 1 to 40 represented by the following 
or unsubstituted C1 to C30 heteroaryl group, together chemical formulas: 
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O 
N K) N 

7. An organic electroluminescent device, including any one 
selected from among the compounds of claim 1. 

8. An organic electroluminescent device, comprising a first 
electrode, a second electrode, and a single organic layer or a 
plurality of organic layers between the first electrode and the 
second electrode, wherein one or more organic layers 
selected from among the single organic layer or the plurality 
of organic layers include any one selected from among the 
compounds of claim 1. 

9. The organic electroluminescent device of claim 8. 
wherein the single organic layer or the plurality of organic 
layers include a light emitting layer. 

54 
May 26, 2016 

40 

10. The organic electroluminescent device of claim 8. 
wherein the plurality of organic layers include a light emitting 
layer, and the plurality of organic layers further include one or 
more selected from among an electron injection layer, an 
electron transport layer, a hole blocking layer, an electron 
blocking layer, a hole transport layer and a hole injection 
layer. 

11. The organic electroluminescent device of claim 9. 
wherein the light emitting layer includes a host and a dopant. 

k k k k k 


